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IN THE CLAIMS ; 

1. A Flash EEprom system comprising: 
one or more integrated circuit chips each 
aving an array of Flash EEprom cells partitioned into 
a plurality of sectors, each sector addressable for 
erase subh that all cells therein are erasable 
simultaneoVsly ; 

means for selecting a plurality of sectors 
among the or^e or more chips for erase operation; and 

raeaxis for simultaneously performing the erase 
operation on^^nly the plurality of selected sectors. 



O 



2. Flash EEprom system as in : CLLa±m . JL, 
incJiuding 

read or write VoperatiA^^ chips which have been 

enabled by a chip Aelect/ signal, therein the erase 
operation is perfiormefi on chips without regard to the 
chip select signa] 

3. A Flash EEprom system as in claim 1, 
wherein the erase flaperation may be performed on the 
plurality of sector delected fojr erase operation^ whll/e 
read,, write or other Operations may be performed on any 
other: device not selected for erase operation. 



4. The Flash fiEprom system according to claim 
1, further comprising: 

means for individually removing any one or 
combination of sectors fr\pm the plurality of selected 
sectors, such that said rWoved sectors are prevented 
from further erase during the erase operation • 
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5. The Flash EEprom system according to claim 
1, furthJpr compulsing: 

aeans for simultaneously deselecting all 

sectors . 

61 The Flash EEprom system according to claim 
1, wherein Vthe selecting means further comprises: 

individual register associated with each sector 
for holding \a status to indicate whether the sector is 
selected or not. 



6, 



7:. : Tfhe Flash EEprom system according to claim 
-wherein xhB \ ^ijnultem erasing means is 



responsive 1:o \the 
registers, suc^ t: 
included in the 




in each of the individucil 
the selected sectors are 



8. The frlash EEprom system according to claim 
6, wherein any ofee or combination of the individual 
registers indicating a selected status are individually 
resettable to an un-selected status* 



9 • The Fla^h EEprom system according to claim 
€, ;^ereln all \the individual registers axe 
simultaneously xesettable to a status indicating the 
associated sectors as\ not selected- 



10. A systeki for correcting errors from 
defective cells within\an array of Flash EEprom cells, 
comprising: 

substitute celJ^s; 

means for sub^ituting one or more of the 
defective cells with \a corresponding number of 
substitute cells. 
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/ \ 11. A system for correcting errors from 
defective cells within an array of Flash EEprom cells as 
in claim \p wherein the substituting means also applies 
automaticaYly to new defective cells as soon as they are 
5 detected. \ 

12 .\ A system for correcting errors from 
defective ceiUls within an array of Flash EEprom cells as 
in claim lo\ said array being partitioned into a 
plurality of Hlash erasable sectors such that all cells 
5 within each s if cto3£^ at once, wherein the 

, subs; t itute eel i^ are^ sector as the defective 

cells. \ Yi J 

.13. A sWtem for correcting errors from 
defective cel.ls withim an array of Flash EEprom cells as 
in claim 11, furth&r comprising a defect map for storing 
defect pointers which link the addresses of the 
5 defective cells to «iat of the corresponding substitute 
cells. \ 

14. A system for correcting ,badr data in 
def eetive ,cells within ^n array of Flash EEprom cells as 
- in claim. J.3V wherein the defect map for said c defective 
cells are -located in they scune sector as said def ectl^e 
5 cells. M 



# 
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Is. A system for correcting errors from 
defective tells within an array of Flash EEprom cells 
as in claim 10, said array being partitioned into a 
plurality of Flash erasable sectors such that all cells 

10 within each\sector are erasable at once, wherein the 
substitute cdtLls are in the same sector as the defective 
cells when the number of defective cells in the sector 
does not exceed a predetermined number, and the 
substitute ceils are in a different sector when the 

15 number is exceeded. 

16. W — ftor correcting errors from 
: defective cells \ wilzMin aj/ array of Flash EEprom cells 

as in claim 15, Whei^J^-ir^aid sector is replaced In its 
entirety by a sAbstiftute sector when said nvimber is 
5 exceeded. \ 

17. A sVstem for correcting errors from 
defective cells within an array of Flash EEprom cells as 
in claim 15 wherein the substituting means also applies 
automatically new d^ective cells as soon as they are 

5 detected. \ 

1^ . A system for correcting errors from 
defective cells within ah array of Flash EEprom cells as 
in claim 17., including \ the use of error correction 
codes . \ 



0 



37 

A system for correcting bad data in 
defective d^lls within an array of Flash EEprom cells, 
comprising: 

substitute cells for storing good data intended 
for the defective cells; 

meanfe for sxibstituting the bad data in one or 
more of the defective cells with the good data in the 
corresponding Ipubstitute cells when the defective cells 
are accessed. 

20. W system for correcting bad data in 
def ective cells Within £m array of Flash EEprom cells as 
in claih 19; furuher comjSirising means for automatically 
saving the good V data/ ixj^onded to be written t:o the 

th^ ^rregponding substitute cells, 
sgrity of the good data- 



defective cells 
thereby perservinc 



sorres 



xnt 



21. A system for correcting bad data in 
defective cells withVn an array of Flash EEprom cells as 
in claim 20 wherein tJie substituting means also applies 
automatically to new cjefective cells as soon as they are 
detected. 



22. A rsysteiA for correcting Ijad data in 
defective cells within &n array of Flash EEprom cells as 
in claim 20, said ari3ay being partitioned into a 
plurality of Flash erasable sectors such that all cells 
within each sector are erasable at once, and data is 
stored therein, wherein thle substituting means applies 
after the data including the bad data has been accessed. 



m 
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A 23. A system for correcting bad data in 
def ectivA cells within an array of Flash EEprom cells as 
in claim \ 20, said array being partitioned into a 
plurality \of Flash erasable sectors such that all cells 
within eadh sector are erasable at once, wherein the 
substitutelcells are in the same sector as the defective 
cells. \ 

241 A system for corxecting bad data in 
defective cdLlls within an array of Flash EEprom cells as 
in claim 20, Vfurthernpomprising a defect map for storing 
defect pointers /wlM.cb-^ the addresses of the 

defective celils toKlmat of the corresponding substitute 
cells. \ \\ 

25. \ A system for correcting bad data in 
defective cells within an array of Flash EEprom cells as 
in claim 24, wherein the defect map for said defective 
cells are located in the same sector as said defective 
cells. \ 

26. A \system for correcting bad data .in 
defective cells within em array of Fleish EEprom cells as 
in claim 19, said array being: partitioned Into a 
plurality of Flash\eras;2a3le sectors such that all cells 
within each sectoiA are erasable at once, wherein the 
substitute cells are in the same sector as the defective 
cells when the number of defective cells in the sector 
does not exceed a\ predetermined number, and the 
substitute cells ar^ in a different sector when the 
number is exceeded. \ 



• # 
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^7. A system for correcting bad data in 
defective bells within an array of Flash EEproia cells as 
in claim 2^, wherein said sector is replaced in its 
entirety bA a substitute sector when said nvunber is 
5 exceeded. \ 

28. \ A system for correcting bad data in 
defective cei:as within an array of Flash EEprom cells as 
in claim 26, wMSerein the substituting means also applies 
automatically tip newly occurring defective cells^ 

^9. A. \ system tor correcting bad data in 
: : - ^:def active cells within ,an,;apray of Flash EEprom cells as 
in claim 28^ including /us of error correction codes. 

30. An imnrqvad^^;^ for writing data files 
into a Flash EEprom WemSry comprising: 

a cache memory for temporarily storing data 
files intended for the Flash EEprom memory, said cache 
5 memory able to underdo significantly more write/erasa 
cycles than the Flash AEEprom memory; 

meams responsive to a system write to the Flash 
EEprom memory for writing data files into the x^che 
X memory , instead of the luash EEprom memory ; 
10 means for identifying each data file in the 

cache memory; \ 

means for determining the time since each data 
file was last written; and 

means for first moving data file having the 
15 longest time since last wriWten from the cache memory to 
the Flash EEprom memory when additional space for new 
data files is required in \ the cache memory, thereby 
substantially reducing the number of actual writes and 
associated stress to the Flash EEprom memory. 



m 
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51» The improved system as in claim 30, 
further cobmprising: 

a\ backup non-volatile memory for downloading 
the data files in the cache memory thereto; and 

means responsive to an impending power loss for 
down loadin* the data files in the cache memory to the 
backup memony, thereby saving the data files from the 
possibly volatile cache memory. 



32. \ The 
wherein the bJ^cku; 
memory. 




oved system as in claim 30 , 
is penrt of the Flash EEprom 



33. \The\\ improved system as in claim 30, 
wherein the caAhe ^aemory has a significantly faster 
access time thait that of the Flash EEprom memory. 



34. The improved system as in claim 30, 
including a controller circuit chip for controlling the 
operations of the Flash EEprom memory, wherein the 
improved system is\part of the controller circuit chip^ 



as. The \ improved system as in cledLm 30, 
including a: miCTTopTrocessor system Euid random "access 
memory, wherein the \ improved system is implemented by 
software in the microprocessor system with random access 
memory. 



41 

An improved system for writing data files 
into a Fla^h EEprom memory comprising: 

a\ cache memory for temporarily storing data 
files intended for the Flash EEprom memory, said cache 
memory able\ to undergo significantly more write/erase 
cycles than Vthe Flash EEprom memory; 

means responsive to a system write to the Flash 
EEprom memory for writing data files into the cache 
memory insteak of the Flash EEprom memory; 

a taq memory for storing the identity of data 
files andL. the uime each data file was last written; £ind 

meams \f or first moving data file having the 
iongest :time since la^t\nritten from the cache memory to 
the Flash EEprom inGtoora.--^^^ additional space for new 
data files is requWed in J the cache memory, thereby 
substantially requcxm th^number of actual writes aTid 
associated stress \ to \rke Flash EEprom memory. 

37. The \ improved system as in claim 36, 
further comprising: \ 

a backup non-volatile memory ^or downloading 
the data files in the\ cache memory thereto; and 

means xesponaive to an impending power loss for 
down, loading, the data tfiles in the cache memory to liie 
backup memory, therebyVsaving the data files from the 
possibly volatile cache\ memory. 

38. The improved system as in claim 36, 
wherein the backup memory is part of the Flash EEprom 
memory . \ 

39. The impro^^d system as in claim 36, 
wherein the cache memory \has a significantly faster 
access time than that of tne Flash EEprom memory. 
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6lO. The improved system as in claim 36, 
including i controller circuit chip for controlling the 
operations \ of the Flash EEprom memory, wherein the 
improved system is part of the controller circuit chip. 



10 



15 



41.\ The improved system as in claim 36, 
including a \microprocessor system and random access 
memory, wheredn the improved system is implemented by 
software in the microprocessor system with random access 
memory. 



42 • AnViiap 
into a Flash EEpJf'om [m 

a cache \ m< 
files intended fo 
memory able to un 




d system for writing data files 
comprising: 
or temporarily storing data 
ash EEprom memory, said cache 
significantly more write/erase 
cycles than the FlAsh EEprom memory; 

means responsive to a system write to the Flash 
EEprom memory for writing a data file either into the 
Flash EEprom memory \or instead into the cache memory, 
said responsive means writing to the Flash EEprom when 
the a previous copy of said data file is not present in 
1die cache memory^ and Writing to the cache memory when 
a previous copy of sa^d data file is present In the 
cache memory; and 

moving data files having the 
written from the cache memory 
when additional space for new 
the cache memory, thereby 
number of actual writes and 



means for firs^ 
longest times since las' 
to the Flash EEprom memo 
data files is required 
substantially reducing 



the 



20 



associated stress to the Flash EEprom memory. 
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The improved system as in claim 42, 
further coidprising: 

a backup non-volatile memory for downloading 
the data filWs in the cache memory thereto; and 

means responsive to an impending power loss for 
down loading We data files in the cache memory to the 
backup memoryV thereby saving the data files from the 
possibly volatjLle cache memory- 



44. 

wherein ::thev.b^cl 
memory. 



^improved system as in claim 42, 
S^ry is part of the Flash EEprom 



;:^;45.'^ system tor writing data files 

into a Flash EEprom memory according to claim 42, 
wherein said responsive means for writing includes aibag 
memory for storing the identity of data files and the 
time each data file Was last written, and wherein said 
responsive means writing to the Flash EEprom when said 
data file is not tagded in the tag memory, and writing 
to the cache memory whpn said data file is tagged. in the 
tag memory. 
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\46. An improved system for writing data files 
into a FlfeLsh EEprom memory comprising: 

A cciche memory for temporarily storing data 
files intended for the Flash EEprom memory, said cache 
memory abl4 to undergo significantly more write/erase 
cycles thamthe Flash EEprom memory; 

means responsive to a system write to the Flash 
EEprom memoiy for writing a data file either into the 
Flash EEprom\ memory or instead into the cache memory, 
said responsive means waiting to the Flash EEprom when 
said data. filA is last written after the predetermined 
period of time, and wyitling to the cache memory when 
said data ;f lleV Is last ifrritten within a predetermined 
period of time;\and V / y^^j 

means for fij|st iaoving data files having the 
longest times since liast jra-itten from the cache -memory 
to the Flash EEprom mb]jJ|^^ when additional space for new 
data files is required in the cache memory, thereby 
substantially reducing the number of actual writes and 
associated stress Vto the Flash EEprom memory. 

47 • The\ improved system as in claim 46, 
wherein the cache Vmemory has a significantly faster 
access .time, than that of the Flash EEprom memory. 

48 • -The improved system as in claim 46, 
including a controlleLr circuit chip for controlling the 
operations of the Flash EEprom memory, wherein the 
improved system is pant of the controller circuit chip. 

49. The improved system as in claim 46, 
including a microprocessor system and random access 
memory, wherein the improved system is implemented by 
software in the microprocessor system with random access 
memory • \ 
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50. An improved system for writing data files 
into a Flash EEprom memory comprising: 

a\ cache memory for temporarily storing data 
files intended for the Flash EEprom memory, said cache 
memory able\to undergo significantly more write/erase 
cycles than the Flash EEprom memory; 

a tag memory for storing the identity of data 
files and the\time each data file was last written; 

meansi responsive to a system write to the Flash 
EEprom memory tor writing a data file either into the 
, Flash EEprom mamory. or instead into the cache memory, 
.^;said responsive \ means writing to the Flash EEprom when 
• - the daita : file : is not Ad/entif ied . in the tag memory , and 
writing to the Wacraa/^laSttp when the data file is 
identified in the\ taa\ memory/ and 

means for moSpllg first the data files having 
the longest time^'-'^xrEce last written from the cache 
memory to the Flash EEprom memory when additional space 
for new data files is required in the cache memory, 
thereby substantially reducing the number of actual 
writes and associate^ stress to the Flash EEprom memory* 

51. The improved system as in claim 50, 
further comprising: I 

a backup non-volatile memory for downloading 
the data files in the! cache memory thereto; and 

means responsive to an impending power loss for 
down loading the data \ files in the cache memory to the 
backup memory, therebv saving the data files from the 
possibly volatile cache memory. 

52. The improved system as in claim 50, 
wherein the backup membW is part of the Flash EEprom 
memory . \ 
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>3. The improved system as in claim 50, 
wherein the cache memory has a significantly faster 
access time than that of the Flash EEprom memory. 
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including a 
operations o 
improved syst 



ontroXl 



^m 



improved system as in claim 50, 
circuit chip for controlling the 
Flqsh EEprom memory, wherein the 
of the controller circuit chip. 



Phe improved system as in claim 50, 
including a-viaid^aprocessor system and random access 
memory J wherein ^i:he improved system is implemented by 
software- in the mdu^ system with random access 

memory . 
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^56. A memory card adapted to plug into a 
computer system in a manner to communicate with a system 
bus and k standard power supply, comprising the 
following mounted thereon: 
5 a plurality of EEprom integrated circuit chips, 

each of said\ chips including: 

\ a large number of individually addressable 
storage cells organized into a plurality of 
sectors, each sector containing a plurality of 
10 said storage 1 cells, 

a plilraiity of spare storage cells within 
ctny of \ said/sec\ors , 
> >v ..means j^spra to signsLls: on said - system bus 

for erasing all aell^ai^n one or more designated sectors 
15 without erasing c^JHTs in others of said sectors, 

mean^^^ifeffiponsive to signals on said system bus 
for reading the suate of addressed storage cells, 

means responsive to signals on said system bus 
for programming \addressed storage cells to a 
20 predetermined state\ and 

means respcmsive to an xinsuccessful attempt to 
either program or erase a storage cell within one of 
said sectors for substituting one of said spare storage 
. ;;rcells, t^ , whii|e maintaining operation of the 

. 25 vJremaining x:ells of saad sector. 
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57. The memorY card according to claim 56 
which additionally comprises a cache memory mounted on 
said card A and wherein said prograitiming means includes 
means for initially programming said cache memory rather 
than said EEprom memory, said reading means includes 
means for irlltially determining whether the cache memory 
contains daua to be read, and said programming means 
additionally! includes means responsive to said cache 
memory becomamg full for writing its oldest unused block 
of data into \said ^wcora memory, thereby to make room 



for new -data. 



id /cache memory , 



5a*> ^J^^ card as in claim 56, ^wh^rein 

each of said chips \tui7t^ includes a plurality of spare 
sectors, and. wh^ra saJ.d substituting means also 
substitutes one \ of said spare sectors for one of said 
sectors when a predetermined number of cells in said one 
of said sector become defective. 



59. The\memory card as in claim 58, including 
means for perfoi^ing error correction using error 
correction codes < 



60. The laemory. card as in claim 56, including 
a controller and an interface connected to the system 
bus, said controller being adapted to be responsive to 
commands intended fqr a standard magnetic disk drive 
storage system conn^ctable to the computer system, 
thereby emulating said disk drive system. 
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Vl, The memory card as in claim 56, in which 
various operating voltages are required for various 
operationsA of the EEprom chips, including means for 
generating A the various operating voltages from the 
standard power/^mply. 

62.\ A/rcoTMe system incorporating therein the 
memory card of plaira 56, comprising: 

a ccm^tdLl&x for controlling the operation of 
the EEprom c^ilps; 

me/ana for gene^rating voltages for the operation 
of ^ the EEprom chips; 

means \f or error in the operai:ion of 

the storage system; , and 

means for interfacing the storage system to a 
computer system A 



